Purpose: Amrubicin (AMR) is an anthracycline antitumor agent that has little cardiotoxicity and exhibits promising activity for small cell lung cancer (SCLC). Although AMR monotherapy is primarily used as a second-line treatment for SCLC in Japan, AMR-induced nausea and vomiting have not been definitively evaluated, and antiemetic therapy for AMR has yet to be established. This study retrospectively evaluated the antiemetic effects of granisetron or metoclopramide during AMR monotherapy. Methods: We reviewed the medical records of SCLC patients who received AMR monotherapy at our hospital. Incidence of nausea and vomiting and the complete response (CR) of the anti-emesis, which was defined as the absence of any emetic episode or the use of any rescue medication, were evaluated. Results: A total of 63 SCLC patients were treated with AMR monotherapy between April 2009 and November 2014. Antiemetic therapy was administered on days 1-3, with 33 patients receiving 3 mg of granisetron (Group G) and 30 patients receiving 20 mg of metoclopramide (Group M). Nausea and vomiting were observed in 30.3% of Group G and 30.0% of Group M patients. The CR rate observed was 78.7% in Group G and 73.3% in Group M. There were no significant differences between Groups G and M. Conclusion: Both granisetron and metoclopramide were successfully used for anti-emesis during AMR monotherapy.
Introduction
Amrubicin (AMR) is an anthracycline antitumor agent and potent topoisomerase II inhibitor [1] . In contrast to other anthracyclin agents, AMR has little cardiotoxicity [2, 3] . After the approval of AMR in Japan for small cell lung cancer (SCLC) and non-small-cell lung cancer (NSCLC), this drug has been evaluated in a number of Japanese studies for use as a second-line treatment for SCLC [4, 5] . The
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Japan Society of Clinical Oncology Guidelines for the Optimal Use of Antiemetics (the Japanese Guidelines) have classified the nausea and vomiting associated with AMR as a moderate emetic risk chemotherapy (MEC) [6] . Although 57.6% of patients experienced nausea and vomiting during the phase II clinical trial (WJTOG study) that was conducted in Japan, grade 3 or higher nausea and vomiting were not observed during this trial [7] . However, since the WJTOG study sample size was small, the prophylactic antiemetic therapy during the observational period could not be clarified. Moreover, it should be noted that prior to the publication of the Japanese guidelines, the Cancer Institute Hospital of the Japanese Foundation of Cancer Research has been using both granisetron and metoclopramide for AMR monotherapy. Thus, as the nausea and vomiting of AMR have not been definitively evaluated, the antiemetic effect for the AMR therapy has yet to be established.
Therefore, the aim of the current study was to retrospectively evaluate the antiemetic effect of granisetron and metoclopramide during AMR monotherapy.
Methods

Patient selection
We reviewed the medical records of SCLC patients who received AMR monotherapy between April 2009 and November 2014. After being admitted to our hospital, all of the patients received their first cycle of the AMR monotherapy, which was administered at the Thoracic Medical Oncology Department. All patients were hospitalized for at least 8 days after the initiation of their treatment. Patients were excluded from the study if they had had nausea and/or vomiting or had received following medication at the time of initiation of AMR monotherapy: dopamine antagonists, steroids, phenothiazines, or benzodiazepines.
Study design and treatment regimen
This retrospective observational study examined AMR monotherapy patients who underwent 3 sequential days of AMR administration with at least an 18-day interval between the cycles. Immediately prior to the AMR administration, patients received either 3 mg of granisetron (Group G) or 20 mg of metoclopramide (Group M) as prophylactic therapy for emesis. The ethics committees of our institutions approved the protocol for this study.
Assessment
We investigated patients' emetic episodes and use of antiemetic drugs during the first 8 days from their initial day of AMR monotherapy. Subsequently, we assessed the severity of their nausea and vomiting using the Common Terminology Criteria for Adverse Events (CTCAE) version 4.0, and derived the incidence of nausea and vomiting for each grade. In addition, we derived the complete response (CR) rate of anti-emesis which was defined as the absence of any emetic episode or the use of rescue medication for Groups G and M during the 8-day observational period.
Statistical analysis
Groups G and M were compared using the Mann-Whitney U test, χ 2 test and Fisher's exact test, as appropriate. P values of less than 0.05 (two sided) were considered to indicate statistical significance. R version 3.0 (R Core Team (2013)) was used for all statistical analyses. Table 1 presents the patient characteristics. Out of the 63 total patients, 33 received 3 mg of granisetron (Group G), while 30 received 20 mg of metoclopramide (Group M) as antiemetic therapy.
Results
No differences were observed between the groups for age, gender, ECOG performance status, opioid use, and chemotherapy dose. The study dose in the majority of the patients in both groups was 40 mg/m 2 , with this dose used in 26 (78.7%) of the patients in Group G and in 25 (83.3%) of the patients in Group M. Table 2 presents the incidence of nausea and vomiting during the 8 days after the treatment initiation. Grade 1 nausea was observed in 10 patients (30.3%) of Group G, with 23 other patients (69.6%) exhibiting no nausea episodes during the 8-day period.
Grade 1 nausea occurred in 7 patients (23.3%) of Group M, while grade 2 nausea was observed in 2 patients (6.6%). There were 21 other patients (70.0%) in this group who did not exhibit any nausea episodes during the 8-day period.
During the 8-day observation period, there were no significant differences (P > 0.05) found for the occurrence of nausea between Group G and M.
Grade 1 vomiting occurred in 2 patients (6.0%) of Group G, while the other 31 patients (93.9%) did not exhibit any vomiting episodes during the 8-day period. In Group M, grade 1 vomiting occurred in 1 patient (3.3%), with the other 29 patients (96.6%) exhibiting no vomiting episodes during the 8-day period.
During the 8-day observation period, there were no significant differences (P > 0.05) observed for the occurrence of vomiting between Group G and M. Figure 1 presents the CR rates that were observed during the 8-day period. The CR rate in Group G was 78.7%, with 7 of the patients given rescue medication after they did not achieve CR within the 8 days. The CR rate in Group M was 73.3%, with 8 patients given rescue medication after they did not achieve CR within the 8 days.
During the 8-day observation period, there were no significant differences (P > 0.05) found for the CR between Group G and M. Fig.1 Complete response. Percentage of patients with a complete response after treatment with granisetron or metoclopramide in addition to having no emetic episodes or any receiving any rescue medication. Statistical tests were performed using a χ2 test (two sided).
Discussion
The results for this study demonstrated that there were no significant differences for either the incidence of nausea and vomiting or for the CR rate between Groups G and M. The current Japanese Guidelines state that AMR possesses a moderate risk of chemotherapy-induced nausea and vomiting (CINV), and thus they recommend that dexamethasone and 5-hydroxytryptamine-3 receptor antagonist (5-HT 3 RA) be used for antiemetic therapy.
In contrast to the recommendations of the guidelines, the current study found that AMR-induced nausea and vomiting were well controlled by either 3 mg of granisetron or 20 mg of metoclopramide.
We believe there may be two reasons for our current results. First, as per the anti-emesis guidelines, the risk of CINV is determined by the incidence of nausea and vomiting that occurs within 24 hours after the initial administration without any prior prophylactic antiemetic therapy. During the WJTOG study, which served as the basis of the Japanese Guidelines, AMR-induced nausea and vomiting were observed in 57.6% of the patients. However, both the observational period and the prophylactic therapy used were not clearly defined, and there was only a small sample size. Since this has been the only study that has specifically tried to evaluate these occurrences, the accuracy of the incidence of CINV remains in doubt.
The second reason that may explain our results involves the AMR dose. During the WJTOG study, the designated AMR dose was set at 45 mg/m 2 . However, due to the intolerability for myelosuppression, 40 mg/m 2 has been the consensus for current practical use. Thus, in our current study, all of the doses used were 40 mg/m 2 or less.
Furthermore, AMR-induced nausea and vomiting were observed in 30.3% of the Group G patients and in 30.0% of the Group M patients. In addition, there were only 7 patients (21.2%) in Group G and 8 patients (26.6%) in Group M who were not able to achieve CR. These results suggest that the emetogenicity of AMR is lower than the MEC designation by the Japanese Guidelines. Considering the above, dexamethasone alone appears to be a feasible option because it is recommended by the guidelines as an antiemetic therapy during low emetic-risk chemotherapy (LEC). However, randomized controlled trials of antiemetic therapy for antitumor agents that have a low risk of acute vomiting have yet to be undertaken. Therefore, we believe that granisetron or metoclopramide are possible options for AMR monotherapy.
Metoclopramide is one of the most frequently used dopamine antagonists. In Japan, this drug is considered to be one of the options when an antiemetic therapy with LEC is required. When high doses of metoclopramide are used in order to prevent CINV, extrapyramidal symptoms (EPS) have been reported to emerge [8, 9] . However, only one patient in each report experienced EPS. In addition, there is also a report that says no EPS were observed in their study patients, who were administered high doses of metoclopramide for the purpose of preventing CINV [10] . On the other hand, previous meta-analyses have shown that 10 mg of metoclopramide was not effective when used for postoperative nausea and vomiting [11] . However, when the dose was increased to 20 mg of metoclopramide, the drug proved to have similar effect for nausea and vomiting of postoperative patients to ondansetron 8 mg [12] .
These results indicated that a 20 mg low dose of metoclopramide might be an appropriate antiemetic therapy for AMR monotherapy.
From an economic standpoint, the cost of metoclopramide compared with a 5-HT 3 RA antagonist is lower. For example, in Japan, the cost of 3 mg of granisetron is approximately 42 times greater than the cost of 20 mg of metoclopramide. Therefore, metoclopramide is beneficial from a pharmacoeconomics standpoint.
One limitation of our current study is that this was not a prospective randomized controlled study. Furthermore, there were no interventions with regard to the treatments. Thus, it is possible that there could have been some bias in our results. Future investigations that examine the efficacy of 20 mg of metoclopramide in clinical situations that involve low risk chemotherapy will need to be undertaken.
In conclusion, our results indicated that both granisetron and metoclopramide are feasible options for use as anti-emesis during AMR monotherapy.
